According to the defi nition adopted by the European Commission (EC), that is included in the "2013 Guide to Social Innovation", social innovation is the development and implementation of new ideas (products, services, models) in order to meet the social needs and creation of new social relationships and cooperation. As a result, the social innovations from the point of view of the EC serve also to build trust and social interactions that are the basis for creation of network structures in the economy, among others, clusters. According to the EC, these innovations are a process in which four actions can be distinguished:
INTRODUCTION Abstract
In order to meet social needs and create new social relations, the EU Commission classifi ed under the concept of social innovations, development and implementation of new ideas (products, services, models). In rural areas, this kind of social needs is represented among others by the need of solving the issue of domestic wastewater treatment. The paper describes the implementation of sewerage development program in Poland, as well as problems derived from large value variation of factors encountered characterising the domestic sewage contamination. In view of the current state, the environmental risks due to improper use of domestic wastewater treatment technologies were specifi ed.
Streszczenie
Komisja Europejska UE pod pojęciem innowacje społeczne zakwalifi kowała rozwój i wdrażanie nowych pomysłów (produktów, usług, modeli) w celu spełnienia potrzeb społecznych i tworzenia nowych relacji społecznych. Tego rodzaju potrzeby społeczne na obszarach wiejskich m.in. manifestują się potrzebą rozwiązania problemów oczyszczania ścieków bytowych. W pracy opisano jak jest realizowany w Polsce program rozwoju kanalizacji oraz jakie problemy stwarza stwierdzona duża zmienność wartości parametrów charakteryzują-cych zanieczyszczenie ścieków bytowych. Wobec istniejącego stanu wskazano na zagrożenia wynikające dla środowiska z tytułu zastosowania niewłaściwych technologii oczyszczania ścieków bytowych.
There is no doubt that one of the essential social needs in rural areas in the context of the aforementioned defi nition is a solution to the problem of domestic wastewater treatment. Despite the dynamic expansion of water and sewage systems, the existing imbalance between rural residents' water supply and collection and treatment of domestic sewage is still signifi cant. By analysing the afore mentioned actions in relation to the development of the sewage systems, it should be stated: a. Rural areas are not suffi ciently equipped with effl uent treatment systems, so the social needs are not met. b. In rural areas, although new technologies of wastewater treatment are devised and implemented, they are not always rational from the economic, environmental and energy point of view. c. The effectiveness of the introduced solutions raises legitimate concerns for their durability and reliability. Other systems such as pressure or vacuum can be used with adequate economic justifi cation. Such justifi cation is necessary to protect future users from excessively high charges resulting from investment and operating costs. Cases where users resigned due to the exploitation costs of the sewage collecting systems are described in publications covering the areas of the former GDR [Riga 2000; Neemann, Kunst 2000] . This was due to high exploitation costs resulting from dispersed settlement development. In Poland, in areas of dispersed development, some common problems encountered in the operation of gravity sewer are clogging of the channels or odors arising from sewage. These phenomena are caused by insuffi cient volume of sewage fl owing into the collecting channel, resulting in the absence of required fl ow rate. This gives rise to the question of how to choose the right innovative wastewater treatment technology in rural areas with, in general, dispersed development. The above statement is closely related to the implementation of the EU common agricultural policy and the principles of "sustainable development", and also how Polish farms, often deprived of the opportunity to join the collective sewerage system, may implement all the investment and modernisation requirements included in the Cross-Compliance document determining the need for the necessary investments.
CHARACTERISTCS OF DOMESTICS SEWAGE AND CAUSES OF LARGE VALUE VARIATIONS OF INDICATORS REFLECTING THE PURIFICATION PROCESS
Concise characterisation of the aforementioned sewage was given by Sikorski [1994] , defi ning them as multiphase organic and inorganic systems, in which phases of solid, liquid and gas can be distinguished, with different degrees of dispersion in water. Large parts of the solids, fi ne suspensions, emulsifi ed and colloidal particles, as well as the dispersed substances are present in the aforementioned type of wastewater. Depending on the contents of the aforementioned wastewater components, their indicators may greatly vary, so under the same name, we have to deal with very different liquids. This is one of the reasons that even with the same technology of wastewater treatment, we get different results depending on the wastewater origins. In large metropolitan areas, averaging of wastewater components will be benefi cial for the treatment processes.
Jucherski [1999] synthesised the problem of small wastewater volume lining up in Table 1 and determined indicators and components of contamination of raw domestic sewage, according to various sources of literature. The summary of the data in Table 2 [Tomczuk 2008 ] is also interesting. It indicates the infl uence of different domestic activities on concentration of impurities in the raw domestic sewage in relation to inhabitant and per day. If we assume 4 as the most common number of residents in the household and compare the data presented in Table 1 and 2, we can observe signifi cant differences arising from the conversion per inhabitant as well as from the range of value variations given in Table 1 . At the same time, it should be emphasised that laundry has a signifi cant impact on general phosphorus concentration in wastewater, and this contamination is diffi cult to eliminate in the purifi cation process. Such a large variation of the parameters characterising the domestic wastewater undoubtedly infl uences the effectiveness of the treatment in different types of small sewage treatment plants. It was documented in Table 3 elaborated by Mazurkiewicz [2007] based on the German publications from the years 1995 -2000 . Furthermore, Belejton [1996 points out that the degree of purifi cation of domestic sewage in sewage treatment plants with soil-plant vertical fl ow fi lters depends on the type of the sewage. For example, the degree of purifi cation of the wastewater from a house without a bathroom is larger than that recorded for the wastewater from houses equipped with bathrooms. The largest differences were noted in cases of phosphorus of approximately 36% and nitrogen approximately 85%. Szpindor and others [1999] , in accordance with English researchers, provide the following degrees of concentration reduction of basic pollution indicators in the household wastewater treatment plants with supported population of 8. . Three pollution indicators were tested both in raw and treated sewage. These indicators are BOD5, COD determined by a bichromate method, and the overall suspended solids. Test results are presented in Table 5 . The analysis of data from Table 5 shows signifi cant differences in the parameters of raw sewage, infl owing volume from canals network to the treatment plant was variable during test period: It can therefore be concluded that in both individual and collective wastewater treatment plants located in rural areas, there are signifi cant differences in the values characterising the degree of contamination of wastewater. Differences in the volume, as well as disproportions between infl owing wastewater from urban and rural areas to collective sewage treatment plants from the collective network are shown in Fig. 1 .
In view of the above inequalities and the need to increase rural sanitation, the number of domestic sewage treatment plants (Fig. 2 . Therefore, about 800 times greater volume of wastewater is treated in domestic wastewater treatment plants located in the vast majority of rural areas. While the collective sewage treatment plants during operation are under periodic sanitary surveys, the domestic wastewater treatment plants are not subject to any control during their lifetime. In many embodiments of domestic wastewater treatment plants, the sewerage, after partial removal of pollutants, is discharged into the drainage system. It is particularly dangerous if we take into account a few thousand uncontrolled domestic sewage treatment plants in one municipality [Eymontt A., Rogulski B. 2006 ]. This system is evaluated, for example, according to Table 3 , that is low handling diffi culty and uncertain work stability; however, in most cases, if the solution is technically simpler and cheaper, the purifi cation effi ciency is lower [Eymontt A., Gutry P. 2006 ]. Also take note that the inlet values of pollution concentration are not shown in Table 3 . Development of a universal wastewater treatment technology is diffi cult (especially domestic), as documented in this publication, because of the large differences in the concentration of pollutants in wastewater from rural areas. A large number of this type of wastewater treatment plants ( Fig. 1 ) with low effi ciency can be a major threat to groundwater quality, which is increasingly being used to supply collective water supply systems. Some direction when choosing a domestic sewage treatment plant can be found in the set of norms PN-EN 12566 parts 1 to 7. Parts 1 and 3 are currently mandatory and are the basis for the evaluation of bids at tenders [Eymontt A. 2004 [Eymontt A. , 2005 . However, please note that Part 1 applies to the physical properties of prefabricated septic tanks, which cannot be considered as domestic wastewater treatment plants.
THE RECAPITULATION
Conducted analysis and evaluation of current state of wastewater treatment in rural areas using the defi nitions of the EC concerning social innovation allows to state the following: -Signifi cant delays in the development of sewage systems in rural areas compared to urban areas. -The wastewater from individual households has a much larger variety of pollutants concentration compared to municipal sewage. As a result, domestic wastewater treatment plants must meet more requirements to obtain the performance required by regulations. -In 2012, the volume of wastewater treated in domestic wastewater treatment plants was about 800 times higher than the volume of effl uents treated by the collective sewerage systems in rural areas. At the same time, collective sewage systems are under constant supervision, as opposed to domestic sewage treatment plants, the effi cacy of which is never controlled. Moreover, the sewage outfl ow from these domestic wastewater treatment systems is characterised by very variable concentrations of pollutants. -Hence, the conclusion is the need to verify the effectiveness of domestic sewage treatment plants based on different technological and design solutions, after few years of exploitation, as they may pose a threat to the quality of groundwater. -This verifi cation will eliminate unsuitable technologies for rural area conditions, which are different in terms of infl ow continuity and sewage pollution concentrations. -Rural areas require special care to restrict potential sources of contamination of surface and groundwater. Water treatment costs are higher and higher. As a result, the selling price of water and wastewater treatment increased in some areas of Poland by almost 100% in the last 10 years, and is comparable to the price of energy. 
